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(57)Abstract: 

PURPOSE: To efficiently form thin films by a method wherein, when thin films of 
different types are formed on the same substrate using a plurality of reaction 



chambers, the number of sheets of film-forming substrates, with which the period 
of cleaning of the reaction chambers is prescribed, is different by the type of the 
thin film to be formed. 

CONSTITUTION: The reaction chamber 16 of a single wafer type plasma CVD 
device is used for formation of a P-doped a-Si film, three reaction chambers 13, 
14 and 15 are used for formation of an SiNx film and an a-Si film having the 
thickness of about seven times of the thickness of the p-doped a-Si film, and the 
above-mentioned two films are formed in parallel on a glass insulated substrate. 
As a result, even when the number of films formed until the cleaning chamber 16 
is cleaned is increased to about six times the number of films of the reaction 
chambers 13, 14 ands 15, the integrated film thickness can be less than the 
integrated film thickness of the reaction chambers 13, 14 and 15. As a result, the 
throughput of film formation can be improved, and a number of substrates can be 
treated by decreasing the frequency of cleaning of the reaction chambers. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Single-wafer-processing plasma membrane formation equipment 
equipped with two or more reaction chambers which can be cleaned by plasma 
etching is used. In the thin film formation approach which carries out laminating 
formation of the thin film of a class which cleans a reaction chamber periodically 
after forming membranes on a fixed number of substrates in two or more above- 
mentioned reaction chambers, respectively, and is different on the same 
substrate using two or more above-mentioned reaction chambers The thin film 
formation approach characterized by making it change with classes of thin film 
which forms the number of sheets of the membrane formation substrate which 
specifies the period of cleaning of the above-mentioned reaction chamber. 
[Claim 2] Single-wafer-processing plasma membrane formation equipment 
equipped with two or more reaction chambers which can be cleaned by plasma 
etching is used. A reaction chamber is cleaned periodically [ after forming 
membranes on a fixed number of substrates in two or more above-mentioned 
reaction chambers, respectively ]. In the thin film formation approach which 
carries out laminating formation of two or more kinds of thin films with which 
thickness differs on the same substrate using two or more above-mentioned 



reaction chambers The thin film formation approach characterized by making 
[ many / when forming the thin film of thickness to the case where the thick film of 
thickness is formed for the number of sheets of the membrane formation 
substrate which specifies the period of cleaning of the above-mentioned reaction 
chamber ] it. 

[Claim 3] The thin film formation approach according to claim 2 characterized by 
making [ many ] the number of reaction chambers which forms the thick film of 
thickness to the number of reaction chambers which forms the thin film of 
thickness. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film formation approach 
effective in manufacture of the thin film transistor which starts the thin film 
formation approach, especially is used as a switching element of an active-matrix 
mold liquid crystal display component. 
[0002] 



[Description of the Prior Art] From the large capacity which pointed to a television 
display , graphic display , etc. , and the point of densification , the display device 
using liquid crystal carries out opposite arrangement of the two substrates with 
which orientation processing by rubbing was performed , for example at parallel 
so that the direction of orientation may make 90 degrees mutually , and the so- 
called twist nematic type ( TN mold ) of active matrix mold liquid crystal display 
component which made the nematic type liquid crystal constituent pinch between 
this opposite substrate attracts attention . With this active-matrix mold liquid 
crystal display component, the method which performs actuation and control of 
each pixel with a solid-state-switching component so that the display of high 
contrast without a cross talk may be obtained is adopted, as the solid-state- 
switching component, the display of a transparency mold is possible and large- 
area-izing is easy -- etc. -- the thin film transistor (TFT) of the amorphous silicon 
(a-Si) system formed on the transparence insulating substrate is used from the 
reason. And this a-Si a-Si which is a barrier layer at TFT of a system The film is 
inserted and many reverse SUTAGADO structures which have arranged the gate 
electrode in the lower layer and have arranged the source electrode and the 
drain electrode in the upper layer are used. 

[0003] The former and this a-Si The silicon nitride (Si Nx) film of TFT of a system, 
and a-Si The film and (Phosphorus P) dope a-Si The film etc. carries the glass 
insulating substrate of 6-8 sheets in a tray at once, and is formed by the in-line 
type plasma-CVD equipment which conveys and carries out consecutive 
processing of this tray. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, an active-matrix 
mold liquid crystal display component is a-Si as a solid-state-switching 
component. TFT of a system is used. The former and this a-Si Si Nx of TFT of a 
system The film and a-Si The film and P dope a-Si The film etc. is formed by the 
in-line type plasma-CVD equipment which conveys and carries out consecutive 
processing of the tray which carried the glass insulating substrate of 6-8 sheets 



at once. However, although this in-line type plasma-CVD equipment is excellent 
in mass production nature, an installation tooth space huge [ equipment ] and big 
is required for it. Moreover, the film adheres also to a conveyance tray, and this 
adhesion film separates, it becomes the cause of particle, and a yield is reduced. 
Since it is necessary to cool equipment periodically in order to prevent peeling of 
the film which furthermore adhered to the equipment wall, and it is necessary to 
clean, there are problems, like the operating ratio of equipment is low. 
[0005] By the way, the sheet process which conveys only a substrate in the field 
of semiconductor device manufacture, without using a tray, and processes one 
substrate at a time in one reaction chamber is in use. Usually, in this sheet 
process, membrane formation and cleaning of the reaction chamber by plasma 
etching are performed periodically by turns. 

[0006] Then, a-Si using a recent-years and large-sized glass insulating substrate 
Development which introduces this sheet process into manufacture of TFT of a 
system is furthered. It is possible to be able to miniaturize a processor and to 
make an installation tooth space small in this sheet process. Moreover, 
generating of particle can be controlled by conveying only a substrate, without 
using a tray. It not only can reduce particle, but by furthermore cleaning a 
reaction chamber by plasma etching, the large improvement in the operating ratio 
of equipment is expected. 

[0007] By the way, a-Si They are gate dielectric film and intrinsic a-Si to one of 
the main structures of TFT of a system. The film and P dope a-Si There is a type 
which carries out continuation formation of the film, without using a channel 
protective coat. Such intrinsic a-Si of TFT The film and P dope a-Si Membranous 
membrane formation is intrinsic a-Si. In order to prevent membranous P 
contamination, it is necessary to form membranes in a respectively different 
reaction chamber. Therefore, they are gate dielectric film, the intrinsic a-Si film, 
and P dope a-Si with single-wafer-processing plasma-CVD equipment. When 
carrying out laminating formation of the film continuously, as the most efficient 
formation approach, they are gate dielectric film and intrinsic a-Si. It is P dope a- 



Si in another reaction chamber after forming the film continuously at a reaction- 
of-identity room. It is good to form the film. In this case, this kind of TFT is 
intrinsic a-Si. The film is 0.3 micrometers. The thickness of extent is required, on 
the other hand it is P dope a-Si. Membranous thickness is 0.05 micrometers. It is 
as thin as extent. Therefore, two or more reaction chambers are established in 
single-wafer-processing plasma-CVD equipment, among those they are many 
reaction chambers Gate dielectric film and intrinsic a-Si They are reaction 
chambers fewer than allocation and it to membranous membrane formation P 
dope a-Si By assigning membranous membrane formation, the operating ratio of 
single-wafer-processing plasma-CVD equipment can be raised. 
[0008] However, when it does in this way, they are gate dielectric film and 
intrinsic a-Si. By balance with membranous membrane formation, it is P dope a- 
Si. It is cleaning of the reaction chamber about the film, must process many 
substrates for a few reaction chambers, and according to plasma etching Gate 
dielectric film and intrinsic a-Si If it is carrying out by the same frequency as the 
processing number of sheets of the substrate of the reaction chamber which 
forms the film, the operating ratio of equipment falls and trouble is caused to 
production. 

[0009] This invention is made in view of the above-mentioned trouble, and aims 
at acquiring the thin film formation approach which can form efficiently the thin 
film which constitutes a thin film transistor etc. using single-wafer-processing 
plasma-CVD equipment (single-wafer-processing plasma membrane formation 
equipment). 
[0010] 

[Means for Solving the Problem] After forming membranes on a fixed number of 
substrates in two or more of the reaction chambers, respectively, a reaction 
chamber cleaned periodically using single-wafer-processing plasma membrane- 
formation equipment equipped with two or more reaction chambers which can be 
cleaned by plasma etching, and you made it change with classes of thin film 
which forms the number of sheets of the membrane-formation substrate which 



specifies the period of cleaning of a reaction chamber in the thin film formation 
approach which carries out laminating formation of the thin film of a class which 
is different on the same substrate using two or more reaction chambers. 
[001 1] Moreover, it was made [ many ] when the thin film of thickness was 
formed to the case where the thick film of thickness is formed for the number of 
sheets of the membrane formation substrate which specifies the period of 
cleaning of a reaction chamber when carrying out laminating formation of two or 
more kinds of thin films with which thickness differs on the same substrate. 
[0012] Furthermore, the number of reaction chambers which forms the thick film 
of thickness to the number of reaction chambers which forms the thin film of 
thickness was made [ many ]. 
[0013] 

[Function] As mentioned above, single-wafer-processing plasma membrane 
formation equipment equipped with two or more reaction chambers which can be 
cleaned by plasma etching is used. When carrying out laminating formation of 
the thin film of a different class on the same substrate, or when laminating 
formation of two or more kinds of thin films with which thickness differs on the 
same substrate is carried out, For example, a-Si Intrinsic a-Si of TFT of a system 
The film and P dope a-Si When the film is formed in a different reaction chamber, 
Intrinsic a-Si Processing number of sheets and P dope a-Si until the reaction 
chamber which forms the film cleans The thin latter of thickness is made [ many ] 
to the thick former of thickness for processing number of sheets until the reaction 
chamber which forms the film cleans. If the frequency of cleaning of a reaction 
chamber is lessened, the throughput of the latter membrane formation can 
improve and many substrates can be processed in few reaction chambers. 
[0014] 

[Example] Hereafter, with reference to a drawing, this invention is explained 
based on an example. 

[0015] TFT used for drawing 1 as a switching element of the active-matrix mold 
liquid crystal display component concerning the one example is shown. The gate 



electrode 2 of the predetermined configuration which consists of a molybdenum- 
tantalum (Mo-Ta) by which this TFT was formed on the 1 principal plane of the 
glass insulating substrate 1, 0.3 micrometers of thickness formed on the glass 
insulating substrate 1 so that this gate electrode 2 might be covered Gate 
dielectric film 3 which consists of silicon oxide (Si Ox) film, 0.05 micrometers of 
thickness formed on this gate dielectric film 3 corresponding to the above- 
mentioned gate electrode 2 Silicon nitride (Si Nx) film 4, This Si Nx 0.3 
micrometers of thickness formed on the film 4 Intrinsic amorphous silicon (a-Si) 
film 5 (semi-conductor film), This a-Si 0.05 micrometers of thickness formed in 
parts other than the channel field on the film 5 Phosphorus dope amorphous 
silicon (P dope a-Si) film 6 (low resistance semi-conductor film), The source 
electrode 7 and the drain electrode 8 which consist of chromium (Cr) or 
aluminum (aluminum) formed in the source field and drain field on this P dope a- 
Si film 6, respectively, a-Si of the above-mentioned channel field It is 0.3 
micrometers of wrap thickness about the film 5, the source electrode 7, and the 
drain electrode 8. Si Nx It consists of insulating protective coats 9 which consist 
of film. The source electrode 7 is connected to the pixel electrode 10 which 
consists of ITO (Indium Tin Oxide) by which laminating formation was carried out 
on gate dielectric film 3. 

[0016] this TFT manufacture is shown in drawing 2 (a) -- as -- first -- the 1 
principal-plane top of the glass insulating substrate 1 -- a sputtering technique -- 
Mo-Ta from -- the becoming metal membrane is formed and the gate electrode 2 
of a predetermined configuration is formed by the photolithography method. It is 
0.3 micrometers of thickness on the glass insulating substrate 1 so that the glass 
insulating substrate 1 in which this gate electrode 2 was formed next may be 
heated at 400 degrees C and the above-mentioned gate electrode 2 may be 
covered with an ordinary pressure heat CVD method. Si Ox The gate dielectric 
film 3 which consists of film is formed. 

[0017] The glass insulating substrate 1 in which the above-mentioned gate 
electrode 2 and gate dielectric film 3 were formed by the single-wafer-processing 



plasma-CVD equipment mentioned later next as shown in drawing 2 (b) is heated 
at 350 degrees C, and it is 0.05 micrometers of thickness on gate dielectric film 3 
in a reaction-of-identity room. Si Nx The film 4 is formed and, subsequently it is 
this Si Nx. It is 0.3 micrometers of thickness on the film 4. a-Si The film 5 is 
formed. Subsequently, this Si Nx The film 4 and a-Si As the glass insulating 
substrate 1 in which the film 5 was formed is moved to another reaction chamber, 
without breaking a vacuum and it is shown in drawing 2 (c), it is above-mentioned 
a-Si. It is 0.05 micrometers of thickness on the film 5. P dope a-Si The film 6 is 
formed. 

[0018] And Si Nx by which laminating membrane formation was carried out one 
by one on the above-mentioned gate dielectric film 3 The film 4 and a-Si The film 
5 and P dope a-Si The predetermined configuration which has a channel field, a 
source field, and a drain field for the film 6 by the photolithography method as 
shown in drawing 2 (d) is processed. Then, the transparence electric conduction 
film which consists of ITO by the sputtering technique is formed, this 
transparence electric conduction film is processed by the photolithography 
method, and the pixel electrode 10 is formed in the predetermined location on 
gate dielectric film 3. 

[0019] the glass insulating-substrate 1 top formed [ electrode / 10 / above- 
mentioned / pixel ] next -- a sputtering technique -- Cr Or aluminum etc. -- from -- 
the becoming metal membrane is formed. And this metal membrane is 
processed by the photolithography method, and as shown in drawing 2 (e), while 
forming in a source field the source electrode 7 connected to the pixel electrode 
10, the drain electrode 8 is formed in a drain field. Then, P dope a-Si which is in 
these electrodes 7 and the channel field between eight by using this source 
electrode 7 and the drain electrode 8 as a mask as shown in drawing 2 (f) 
Etching removes the film 6. Then, it is 0.3 micrometers of thickness by the 
plasma-CVD method on the glass insulating substrate 1 in which the above- 
mentioned source electrode 7 and the drain electrode 8 were formed. Si Nx The 
film is formed, this Si N film is processed by the photolithography method, and as 



shown in drawing 1 , the wrap insulation protective coat 9 is formed for the 
source electrode 7, the drain electrode 8 and these electrodes 7, and the channel 
field between eight. 

[0020] By the way, the above Si Nx The film 4 and a-Si The film 5 and P dope a- 
Si The single-wafer-processing plasma-CVD equipment shown in drawing 3 as 
an example is used for membrane formation of the film 6. This single-wafer- 
processing plasma-CVD equipment is equipped with the vacuous community 
room 12 where the conveyance device in which a glass insulating substrate was 
conveyed was established in the center, and four reaction chambers 13-16, one 
heat chamber 17, and two taking-out entrance into a room 18 and 19 are 
arranged, and it is [ build and ] in that perimeter so that this community room 12 
may be surrounded. In each of that reaction chamber 13-16, as shown in drawing 
4 , RF electrode 22 and earth electrode 23 which were connected to RF 
generator 21 counter, and are arranged. The glass insulating substrate 1 is fixed 
to an opposed face with RF electrode 22 of this earth electrode 23. Moreover, the 
heater 24 which heats the fixed glass insulating substrate 1 to predetermined 
temperature is formed in this earth electrode 23. Moreover, the exhauster 26 
which consists of the roots-blower pump and dry pump for exhausting the inside 
of the gas transfer unit 25 which supplies the gas for membrane formation or 
cleaning of a silane (Si H3), hydrogen (H2), ammonia gas (NH3), nitrogen (N2), 
phosphoretted hydrogen (PH3), nitrogen fluoride (NF3), an argon (Ar), etc., and a 
reaction chamber 13-16 is attached to each reaction chambers 13-16. On the 
other hand, in the community room 12, a heat chamber 17, and the taking-out 
entrance into a room 18 and 19, it is N2, respectively. The gas transfer unit and 
exhauster which supply gas are attached. 

[0021] Si Nx by this single-wafer-processing plasma-CVD equipment The film 
and a-Si The film and P dope a-Si Membranous membrane formation carries in a 
glass insulating substrate to one of the taking-out entrance into a room 18 or 19, 
and conveys and heats it to a heat chamber 17 through the community room 12. 
After heating for about 30 minutes, it conveys to a reaction chamber 13 through 



the community room 12 again. And a glass insulating substrate is heated at 330 
degrees C on the earth electrode 23 of this reaction chamber 13, and it is 0.03 
micrometers of thickness one by one. Si Nx The film and 0.3 micrometers of 
thickness a-Si The film is formed. Next, it is this Si Nx. The film and a-Si The 
glass insulating substrate by which laminating membrane formation of the film 
was carried out is conveyed to a reaction chamber 16 through the community 
room 12. And a glass insulating substrate is heated at 300 degrees C on the 
earth electrode 23 of this reaction chamber 16, and it is 0.05 micrometers of 
thickness. P dope a-Si The film is formed. This P dope a-Si The glass insulating 
substrate by which the film was formed is taken out by one of the taking-out 
entrance into a room 18 or 19 through the community room 12 after that. 
[0022] Thus, it is Si Nx by single-wafer-processing plasma-CVD equipment. The 
film and a-Si The film and P dope a-Si When forming the film, with the above- 
mentioned single-wafer-processing plasma-CVD equipment It is Si Nx about 
three reaction chambers 13, 14, and 15 among four reaction chambers 13-16. 
The film and a-Si It is used for membranous membrane formation and is one 
reaction chamber 16 P dope a-Si Use it for membranous membrane formation 
and it sets to each [ these ] reaction chambers 13-16. Each above-mentioned 
thin film is formed to a glass insulating substrate in juxtaposition. This is Si Nx. 
The film and a-Si Laminating thickness with the film is 0.35 micrometers. P dope 
a-Si 0.05 micrometers of membranous thickness It receives, and it is 7 times 
thick, compares with the membrane formation time amount of the P dope a-Si 
film, and is Si Nx. The film and a-Si Time amount is for this for a long time at 
membranous membrane formation. 

[0023] Although each above-mentioned reaction chambers 13-16 perform 
cleaning after forming a thin film to the glass insulating substrate of the number 
of predetermined leaves After cleaning of each of these reaction chambers 13-16 
takes out the glass insulating substrate which ended membrane formation from 
reaction chambers 13-16, respectively, the inside of a reaction chamber 13-16 -- 
a gas transfer unit 24 to NF3, and Ar The gas for cleaning is introduced, etc. -- 



Plasma discharge is generated between RF electrode 22 and the earth electrode 
23 which counters, and it is carried out by etching Si Nx which adhered in the 
reaction chamber 13-16, a-Si, and P dope a-Si. Ar introduced as this gas for 
cleaning Plasma discharge is stabilized, the electron density of plasma discharge 
is raised, and it is NF3. It is for raising decomposition effectiveness. This NF3 Ar 
It is Si Nx about the wall of reaction chambers 13-16, without carrying in a glass 
insulating substrate after etching by the used plasma discharge. The film etc. is 
coated and cleaning is ended. 

[0024] Cleaning of such reaction chambers 13-16 requires the time amount for 
several minutes. Therefore, in order to raise the operating ratio of single-wafer- 
processing plasma-CVD equipment, to lessen the frequency of cleaning as much 
as possible is desired. It is especially the above Si Nx. The film and a-Si The film 
and P dope a-Si Like membranous membrane formation Si Nx The film and a-Si 
Three reaction chambers 13, 14, and 15 are used for membranous membrane 
formation, and it is P dope a-Si. When performing membranous membrane 
formation using one reaction chamber 16 This P dope a-Si The reaction chamber 
1 6 which forms the film needs to lessen the frequency of cleaning as much as 
possible in order to have to form a thin film to a glass insulating substrate 3 times 
the number of sheets of other reaction chambers 13, 14, and 15. 
[0025] now 13, 14, and 15, for example, reaction chambers, -- the glass 
insulating substrate of three sheets -- Si Nx The film and a-Si Whenever you 
carry out laminating membrane formation of the film, suppose that cleaning is 
boiled and is performed, on the other hand -- a reaction chamber 16 -- the glass 
insulating substrate of 18 sheets -- P dope a-Si Whenever you form the film, 
suppose that cleaning is boiled and is performed. Thus, even if it lengthens 
membrane formation number of sheets until a reaction chamber 16 cleans by 6 
times the membrane formation number of sheets of each reaction chambers 13, 
14, and 15, there is less addition thickness than the addition thickness of each 
reaction chambers 13, 14, and 15, and it ends. 

[0026] To a table 1 , it is P dope a-Si. Relation with the value of the frequency of 



cleaning of the reaction chamber 16 which forms the film and the cascade screen 
organization potency force per unit time amount, i.e., a throughput, (throughput) 
is shown. The relation of this table 1 is Si Nx formed in the reaction chambers 13, 
14, and 15 shown in a table 2. The film and a-Si P dope a-Si formed in the film 
and a reaction chamber 16 It asks on the basis of a membranous membrane 
formation rate, the etching (cleaning) rate of each reaction chambers 13-16, the 
time amount that conveyance of a glass insulating substrate takes, the pressure 
regulation time amount of reactant gas, and the time amount which coating after 
cleaning takes. As shown in this table 1 , if the frequency of cleaning is made into 
1 time per three glass insulating substrates, it can be formed to the glass 
insulating substrate of per hour 20 sheets, but if it is 1 time per 18 sheets, 
membranes can be formed to the glass insulating substrate of per hour 26 sheets 
[A table 1] 
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[0027] With conventional in-line type plasma-CVD equipment, in order to clean a 
reaction chamber, cooling of equipment is required, and long duration was 
needed for cleaning. Therefore, even if the difference was in addition thickness 
by the reaction chamber, membrane formation at an overall reaction room was 
usually stopped, and it was cleaning at the coincidence term, on the other hand, 
with the above-mentioned single-wafer-processing plasma-CVD equipment By 
the self-cleaning function prepared every reaction chamber 13-16 According to 
the addition thickness of each reaction chambers 13-16, the frequency of 
cleaning is changeable. Above-mentioned a-Si Si Nx of TFT of a system The film 
and a-Si In membrane formation of the film and the P dope a-Si film P dope a-Si 
which carries out the ** rule of the throughput of the whole equipment By 
lessening the frequency of cleaning of the reaction chamber 16 which forms the 



film, the throughput of the whole equipment can be raised substantially. 
[0028] In addition, this invention is a-Si although the above-mentioned example 
explained the thin film transistor used as a switching element of an active-matrix 
mold liquid crystal display component. It is applicable also to thin film formation of 
the adhesion sensor of a system. 
[0029] 

[Effect of the Invention] Single-wafer-processing plasma membrane formation 
equipment equipped with two or more reaction chambers which can be cleaned 
by plasma etching is used. When carrying out laminating formation of the thin film 
of a different class on the same substrate, or when laminating formation of two or 
more kinds of thin films with which thickness differs on the same substrate is 
carried out, For example, when the intrinsic amorphous silicone film of the thin 
film transistor of an amorphous silicon system and a phosphorus dope 
amorphous silicone film are formed in a different reaction chamber, The thick 
latter is made [ many ]. processing number of sheets until the reaction chamber 
which forms processing number of sheets until the reaction chamber which forms 
an intrinsic amorphous silicone film cleans, and a phosphorus dope amorphous 
silicone film cleans -- the thick former of thickness -- receiving -- the film -- If the 
frequency of cleaning of a reaction chamber is lessened, the throughput of 
membrane formation can improve and many substrates can be processed in few 
reaction chambers. Consequently, the throughput of cascade screen formation 
as the whole single-wafer-processing plasma membrane formation equipment 
can be raised substantially. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the thin film transistor used 
as a switching element of the active-matrix mold liquid crystal display component 
concerning one example of this invention. 

[Drawing 2] Drawing 2 (a) thru/or (f) are drawings for explaining the manufacture 

approach of the above-mentioned thin film transistor, respectively. 

[Drawing 3] It is drawing showing the configuration of the single-wafer-processing 

plasma-CVD equipment concerning one example of this invention. 

[Drawing 4] It is drawing showing the configuration of the reaction chamber of the 

above-mentioned single-wafer-processing plasma-CVD equipment. 

[Description of Notations] 

1 -- Glass insulating substrate 

2 -- Gate electrode 

3 -- Gate dielectric film 

4 -- Silicon nitride film 

5 -- Amorphous silicone film (semi-conductor film) 

6 -- Phosphorus dope amorphous silicone film (low resistance semi-conductor 
film) 

7 -- Source electrode 

8 -- Train electrode 

9 -- Insulating protective coat 

10 -- Pixel electrode 

13 -- Reaction chamber 



14- 


Reaction chamber 


15- 


Reaction chamber 


16- 


Reaction chamber 


17- 


Heat chamber 


18- 


Taking-out entrance into a room 


19- 


Taking-out entrance into a room 


22 - 


RF electrode 


23 - 


Earth electrode 


25 - 


Gas transfer unit 


26 - 


Exhauster 
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(2) 

1 

± ic § as©*n&atB^^-r * *jR&j£>H£ \z& 
± fc&iRs *5 & -p *:©*> \zmmm\zs.^<D ? u 

± tcK*o Aft *«RfflB©#KSSWlJ§IJ«-r 5 #!R^ 
JifEKJeSO^ U-->^©JilW£SS^-5^IRS*© 

[0 0 0 1] 
[0 0 0 2] 

n& 2 Ei^*iPi*tsvit9 o° 

\zmr\zMmmwu zwMfa&m.miz*-?^*/!??^ 

(TNS) OT^f^'y'YhUyi'XSMii 

6, aWI6*S«±»'JBjS3nfc#ftK->Un> Ca- 
Si ) S©flf7>»? (TFT) *tfHf,nt^ 
So L^t>;i©a-Si IfflTFTCH SttJlTSS 

a -si ir&$a,-c, TUtc-y-hmffi. ±ii:v-x 
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2 

[0 0 0 3] JI©a-Si SfflTFTCfftJ/'J 

a> (Si Nx) I, a-Sil, i (P) F-7a- 
Si «a£tt, — JEK6~8«:©^f5X»»3MR«M^ 

[0 0 0 4] 

^ftLTa-Si JS©TFT#W^£>trC^-5„ fi£ 

Cffia-Si *©TFT©Si Nx m, a-Si 
IR, PF--7°a-Si -fttC6~8tt©^5 

$*-5o $ e> izmupimzttmLitmnM&ti&Vilt? 

[0005] ifMW£*^«jt©#JrT!tt, h 

t? i mz i ft©s«&Ms-r-&^m7 p n-fe7.^M<hft 

[0 0 0 6] jfi^, ^M^f5XieSiBkS«afflH 

£a-Si ?g©TFT©$KftlC, ^0fef7*DtX&# 

%o •£Z>\z-7°7X'?Xyr>!f\z£r)Rj&m&>?V~-=. 

[0 0 0 7] a-Si »©TFT©^«iS 

©-ote, y-htMM*, «tta-Si JR, PF-^a 
-Si IRS, ft^Sll^^-5Cifl;<IiM 
-TS^-f^SS. r©i^ftTFT©Itta-Si IR 
*5<fctfP H-^a-Si «©J&IR«, *f£a-Si JR© 

p zn*m\<»Rfomxffl&?z>$m 

IfittR, «fta-SiJR. PH-T'a-Si flt&jfittl, 

y-MB»KiJW£a-Si K£*H-E«£T!ig*!L 
TMLfcfflS, S'J©SJfeS-t?P H-^a-Si JR&J& 
IRf Z>£olZ-?2>£&\,\ £©*§-&, ^©i©TFT 
te, Xfta-Si Bite, 0. 3 #m PJEOIRfftf^BT? 
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*D, Z.tl\ZttVT* PF-^a-Si RcDlgJptt, 

tt<fc D fcd>&l>Mj£S£P H-^a - Si MW^MIcftJ 

[0 0 0 8] Vfrhz\<D£5iztz>t. ^-h^ft«*3 
±I«tta-Si ffil©j&IK<h©A7>XS::±D, P F— 
T'a-Si IKfc^HTWU ifc'>&V^jS^£^*©3« i0 

Jt£c^©^ ij -->^^y- h*&ftlftfc<fcr«f* a - S i 
[0 0 0 9] £©fi§BJlte, ±BWBjfltfc«*T&3nfc 

s < *rt?* js n t & 

[0 0 10] 

**KS*©«a(c*«i»-r*i»i«oaiHK«tDjija:5u 

[0 0 11] H-2HR±K«W©ftfc**»«ifi 

[0 0 12] £StC, BffCDjVV^RSjsWrSKieSEft 
[0 0 13] 

mioN«««wnidE'r««^. &£*i*a-si *© 

TFT©JM£a-SI IiPF-^a-SI fi£SftS 
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[0 0 14] 

bum] «t, HH*#j»UTccD«w«ndi#ifc* 

[0 0 15] HI tC^©-*S&WC#£y^5V:/vh 
^nSTFTS^t. ^CTFTB, #^X*e#S«l 

o—^m±}zmm^nr^)^>-9>9)v (mo - 

Ta ) *»6a:*BfSJMftffly-h«i2t, ^©^-h 

JP0. 3 am ©K-fb-> , Jn> (Si Ox ) mpt>l3.Z>y 

h«ttR3±fc#j*an&ISW0. 0 5 am ©*fc->U 
n> (Si Nx ) I4t, ^©Si Nx J£4±fcJg/£3 
tlfcRffO. 3 am OKtt#H->U3> (a-Si ) 
15 (#g#:JK) i. C©a-Si 5 _k©7^ *;Mft 

*^©ffi#fc»jsan&BUPo . o 5 am ©p f-;x 
#i«->'jn> (PF-^a-si ) me 

Wm t, £©P F-^a-SiI6±©y-X«ft 

«t:rXHi"f >**jw j E-*i-?njgri6snfci'DA (cr ) 

Sfe«7;P5-^A (Al ) &f*6)S5y-Xia7 
*±rXHU-f>mi8i:, -kE?**;iHH«©a-Sl 
15, V-^ti7*±tfFW>t*8«S5IW 
0. 3 am ©Si Nx Kfr S&5iffcigfc«»»9 

fc%Ui»J*anfc I TO (Indium Tin Oxide) frZfcZ 

[0 0 16] £©TFT«jg«. 02 (a) tC^TJ:5 

t, ^•f-n^T.mw&m. 1 ©-*w ht-x/t^^-at 

«fct)Mo -Ta a»6tt*^«IRSj*RL/. 7*hUV^ 
#K £©^- hSffi 2 ©«3n&^7X»«« 1 £ 

4 0 oicfcinSlftU #Kifcc VDfetcJcDJiE^- h* 
ffi2£M5£5JC#9XiKSjft»&l±lcKJ¥0. 3 am 
©Si Ox Rrt»5&*y-hlB«R3*#j*-r*. 

[0017] ^efictftswattJus^xvcvDSiH 

CkO, 02 (b) (c^-f£5tc, _h«By*-hS®2^ 

«kixy- htt«3 (D&ffcztifcjj^xmm&m 1 & 3 

5 0*CtilIiiL, R-K«^T?y- hlfi«R 3 ±»CBU» 
0. 0 5 am ©Si Nx )R4*JSBIU O^T21©Si 
Nx £4 JifdlgJfO. 3am ©a-Si )K5€rfigBi-r 
5. ^>V^r©Si Nx I8t4:fcj;tf a-Si I5©M 

ifcfLT, 02 (c) tC^T <fc 5 fc. ±Ea-Si K 
5_kfclU*0. 0 5tfifflPF-^a-Sil64M 

[0 0 18] ■€-l>r±aBy-M6aW3±fc)H**M* 
R^flfcSi Nx )R4, a-Si JBl5*;J;tXP F— :/a 
-Si £6$, X* h'J V^77^SI:ii9, 02 

(d) IC^f<fc5(C, ^r^MW*, V~X«#, HP 



—375— 
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-ftfc«fcD I TO#5fc«SM#*«£riaitU 
[0 0 19] o#tC±3SB*^ffil o&t*©wsnfc 

ai a^sas^MBtsriwr-B. ^Lx^cD^issi 

-X«*7*»j«r<5i:t>t>^. HH^KHH 
>^ffi8 £jfj£-f ^©^ 0 2 (f) tr*-rj;5 if 

:7a- Si l6 4lyf^l:J:DBsSti. ^©^, 

±ev-^«« 7 h w >m« 8 ©7&j*an;t# 

97,*fi»*«l_titC, ^XvCVDjSfcJcDIWO. 
3 win ©Si Nx BI£(£ffiSU iOSi NM7tMJ 

-7fl7, KH , >«i8*J;^cn6«li7, 8R8 

[0 0 2 0] -LfBSi Nx «|4, a-Si SS 39 

5t±«PH-7'a-SI K6CO^Kf'«, H3fc-« 

£©#jISi 2£iSBtf£3fc, ^©HHtc4^© 

KteS 1 3 - 1 6 <h 1 -OOmt&M 1 7 t 2D©*ffiAS 
18, 19 t«ie«Sn&TV»*. ^©&EteSl 3- 

lefifctt 04fc^-r<tat-. WiI2ifcSl 

©i*Mig«ffi2 2 ^©Misjffifcia^sn-s. stenojg 
am® 2 3 tcte. @s^nfc^^x»ss« 1 zmmm. 

teS 1 3 ~ 1 6 fctt. ^5 > (Si H 3 ) , 7jc* 

(h 2 ) , r>^=.^ri37, (NHs ) , $m (Nj ) , 

7tX7^> (PHs ) , *fb«* (NFs ) , T)VzS 
> (Ar ) S ffflMS fclli' U -^>^ffi^X lffi»& 

»-r 5 fc & ©;i—: y y p v -# > y* «t t; h 9 -r # > 7 
i 2, imnftsi 7 £J:otoja^ i 8, i 9H(j, -en 

[0 0 2 1] ^©ft^^XVCVDgBCi-SSi 
Nx IK. a-SI IMtfPH-T'a-SI iOfiM 

» 1 9 k*au i 2 zmxtomm. 1 7 tcjRjtu 

«T, &£*tf£te£l 3 (cMfct-ir-So -eLTCCSte 
^1 3©S*M«2 3Wf7X«ilSS:3 3 O'ClC 5(9 
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mmvr. J«#lgJ»0. 0 3/zm ©Si Nx lg|cfcJ:tfR 
*0. 3/ii ffla-Si iS«gt5. ^fCJlOSi 
Nx Strata -SI il©aSjfftgtsn&^5Xl6iik3l 

#»si 2%mxs &£;tfc£Ktesi 6K«s6f 

5. -£LT£©EteSl 6©8ife*82 3_hT?^7Xffi 
#S«£3 0 CCCJlHIftbT. mmo. 05/zm©PF 
— ya-Si fit£/&Blt"3o C©PF- ^a-Si Wt<D 
JftRSn&3tf9XiaRStEtt. -toft. *If 

[0 0 2 2] ^© t fc-5lC«C^iC7'9X-7CVDgB{C < fc 
D S i Nx 1, a - S i Bg&itfP K-"7°a - S i Hg£ 
fiSUSt" ±B«S!S^7XVCVD«lTtt, 4 
:3©EteSl 3- 1 6©5"&. 3-3©MJtSSl3, 1 
4, 1 5£Si Nx Bfl&itf a-Si ^©J&RtCffiffl 
U 1^©S^1 6£P F-T'a-Si R(OARtC« 
fflU JUlSftEiSai 3-1 6fc*V^T, M^JWCtf 

7x*«*«fc±ffi«*n«i*irr*. cna, si n 

x Bgta-Si Bgt©HS)iej?^o. 3 5uit. PH 
-^a-Si mommo. 0 5tfm (CMbT7«fe^ 
<, P H-ya-SilK©^RI^Mfc< Si Nx 
a-Si R©j^fcl$M;^<##*;fcfcT»a 

[0 0 2 3] ±|3«-E*S[ 1 3 ~ 1 6 m£tt»©77 

1>\ Z. ©#S*^ 13-1607'J — — yif\t, 
1 3-1 6*»6jsSRSll*TL,fc^5Xlft 
ii«4ilflLfcO'6, SJ6SS1 3-1 6F*jfc#X«*£ 
If 2 4*f,NFj , Ar Si*©^U-->^X£ 
#AU KMM«S2 2*«tOt^|n]-tSS*«ffi2 3ffl 

scy^xv^m^^s-a-T. sjsasi 3-1 6^ic# 

#LfcSi Nx , a-Si . P H-T^a - S 

L, 77X7SiO§ffgS:ilfcT. NFs <DftMM 
m&faliZ&ZfrtbX'&Z,. i©NF 3 iAr Sffl^Jt 
77X'-7Mfcj;5i7f>m 7^9XiS»S*sas 
At5^tS<, E^l 3-1 6©f*J^SSi Nx ^ 
^<«: , P-7 i ^>^LT^U-^>y^T-rs„ 
[0 0 2 4] £ ©«k -5 teSteS 1 3-1 6©^U--> 

C VDSM©^i!)*S:|Bj±$-a:Sfcis5tC«, ^'J--> 

^©«a & t # * fc^t^te <t5ci«asn*. # k 

JitBSiNxlP, a-Si I^it/P F~7a-Si i 
©JjfcffllOD.fcSiC, Si Nx IK*5J;^a-Si K©^K(C 
3-3©EteSl3, 14, 15Sffiffib, PH-7a- 
Si l©)SMlo©SMl 6SffifflLT^^te5# 
£©P H-^a-Si BS^^K-r^SteSl 6 
tt, iO^Sl 3, 1 4, 1 5 0 3«©ftt0^7X 
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[0 0 2 5] fci^JfMlS^l 3, 14, 15t 

tJHTtt, 3fe©#5X»iB^t£l::Si Nx Rta-S 

i m*mmm,m~?z>z:t\zw-->>f$:izt3zteo t 

T£. Hftfc^fLT, SJS^I 6 Ct3^Ttt, 1 8&© 
^5X*fii»**fcP H-^a-Si IK^JSIK-r^^tfc 
J"J-=>^(:*^adtt5. 2lO<fc5tcEJfeSl 
6©^U-n>i^r<5ST?0]«BI«cftft#SJfi:Sl 3, 

14, 1 5CDj£]K«8&:CD6f&tC#tf LTfc> «#^J? JO 

Ji, #KJKtl3, 14, l 5©«JW«P,fc?>'b4>fc< 

[0 0 2 6] PF-^a-Sif^nS 

KHMEttft. -fftb^XJl—TV h (throughput) ©« 
iWM^S^-To ic73glCDM«[S, * 2 fcjS-TEJfiS 
13, 14, 1 5T?j£J8£tt£Si Nx j£, a - Si ^ 
*5J;^SJS^1 6T?*£BI3tt5P P-^a-Si M©fi& 
#EJS^1 3~1 6©x.y^>^ (^U--> 
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(Da-Si 3l©TFT©Si Nx Jg, a-Si P43«fctf 
PH-^a-S i*©riarett, gf»0X^-y^ 

ustMirrsp H-^a-si m*&mr*&j&&i 6 

[0 0 2 8] ft*, iBJUMttrti, 7^f^YhU 

a, a- si *w«*-fe>u— ©«MSjg«fcfeaffl^rfli io 

[0 0 2 9] 

[5ra©3&S] 7 f 7X7iyf>i'l:i 0 ^ U-n>^ 
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